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DETAILED ACTION 
Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an applicaUt)n lor patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-3 and 1 1-13 are rejected under 35 U.S.C. 102(e) as being clearly anticipated 
U.S. Patent No. 7,006,231 by Ostrovsky et al ("Ostrovsky"). 

As to claims 1 and 11, Ostrovsky discloses a multi-channel laser interferometric method 
and system for measuring the displacement of a surface of a material subject to ultrasound 
including (see Figures 6 and 11): generating a laser beam of predetermined intensity (via source 
102); dividing the laser beam into a reference beam and a probe beam having respective 
intensities representing minor and major fi-actions of the predetermined intensity (via 90/10 
beamsplitter 202); passing the probe beam through an optical lens (1 10) to focalize the probe 
beam onto the surface of the material subjected to ultrasound (material 119) thereby scattering 
same; expanding the reference beam (via fiber exit 1 16); combining the scattered probe beam 
collected by said optical lens with the said expanded reference beam to obtain an optical fiinge 
signal (via 50/50 beamsplitter 222); receiving said optical fringe on at least one array of 
photodetectors (arrays 226 and 224), wherein said optical fiinge fiiUy covers said array and each 
photodetector of the array and each photodetector of the array defines a channel, having a given 
aperture smaller than the aperture of said optical lens to receive a portion of said optical fiinge 
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signal and converting said portion of said fringe signal into an electrical signal; processing for 
each channel said electrical signals through circuitry means (computer 126); summing 
electrically said processed signals to extract an output signal correlated to the motion of said 
surface (outputted via display 128; see also column 16). 

As to claims 2, 3, 12 and 13, Ostrovsky discloses filtering via the parallel to serial 
conversion process (see column 17). 

As to claims 17 and 18, Ostrovsky discloses detector arrays. 

As to claims 19, Ostrovsky discloses a "fiberized" device using detector array (see Figure 

6). 

Allowable Subject Matter 

Claims 4-10 and 14-16 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

As to claim 4, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious a method including: linearly polarizing the scattered probe beam collected by the 
optical lens, circularly polarizing the expanded reference beam; combining the linearly polarized 
scattered probe beam to obtain two optical fringe signals having a phase shift of 90 degrees; and 
receiving the first and second fringe signals on two array of detectors, the two arrays of detectors 
being identical, two detectors of the corresponding channels of the arrays generating two in- 
quadrature electrical signals, the electrical signal pairs being then processed together through 
circuitry means, in combination with the rest of the limitations of claim 4. 



Application/Control Number: 1 0/5 83 ,954 Page 4 

Art Unit: 2877 

As to claim 9, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious a method including: wherein said scattered probe beam and said expanded 
reference beam having crossed polarization, it fiirther comprises dividing each of the scattered 
probe beam and the expanded reference beam in two optical signals having a 180° phase 
difference, the combining of the optical signals resulting in four optical fringe signals having - 
90°, 0°, 90° and 180° relative phase differences; and wherein the step of receiving further 
comprises: receiving the four optical fringe signals on four arrays of detectors, the four arrays of 
detectors being identical, each set of four detectors of a corresponding channel generating two 
in-quadrature pairs of out-of- phase electrical signals, subtracting each said out-of-phase 
electrical signals to obtain a pair of differential in-quadrature electrical signals for each said 
channel, said pairs of differential in-quadrature electrical signals being processed together 
through said circuitry means., in combination with the rest of the limitations of claim 9. 

As to claim 10, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious a method including: frequency shifting said reference beam, the optical fringe 
signal resulting from combining said scattered probe beam with said expanded shifted reference 
beam being an heterodyne optical fiinge signal, and the step of processing comprising 
demodulating each electrical signal for each channel by removing the frequency shift using 
heterodyne demodulation techniques, in combination with the rest of the limitations of claim 10. 

As to claim 14, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious an apparatus including polarizing means for circularly polarizing the expanded 
reference beam including: the combining means comprise a polarizing beam splitter for 
combining the linearly polarized scattered probe beam with the expanded circularly polarized 
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reference beam to obtain two optical fringe signals having a phase shift of 90°; the receiving 
means comprise two identical arrays of detectors for receiving the optical fringe signals on, the 
two detectors of a same channel of each array generating a pair of in-quadrature electrical 
signals, the pairs of in-quadrature electrical signals being then processed together by the circuitry 
means, in combination with the rest of the limitations of claim 14. 

As to claim 15, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious an apparatus including: polarizing means for setting the polarization of the 
expanded reference beam orthogonal to the polarization of the probe beam; dividing means to 
divide each of the polarized scattered probe beam and the expanded orthogonally polarized 
reference beam into a first and a second signals; an optical retardation device in one of the first 
or second optical signals to obtain a phase shift of 90 between the first and second optical 
signals; and wherein: the combining means comprise two polarized beam splitters for combining 
the two orthogonally polarized components of the first and second optical signals, each into two 
optical fringe signals having a 180 phase difference; resulting in four optical fringe signals 
having -90°' 0°' 90° and 180° relative phase differences; the receiving means comprise four 
identical arrays of detectors for receiving the four optical fiinge signals, each set of four 
detectors of a corresponding channel generating two pairs of out-of-phase electrical signals, the 
circuitry means further comprise subtracting means for subtracting each of the out-of-phase 
electrical signals to obtain a pair of differential in-quadrature electrical signals for each said 
channel, the pairs of differential in-quadrature electrical signals being then processed together, in 
combination with the rest of the limitations of claim 15. 
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As to claim 16, the prior art of record, taken alone or in combination, fails to disclose or 
render obvious a multi-channel laser heterodyne interferometric apparatus including: a frequency 
shifting device for frequency shifting the reference beam by a given frequency, the frequency 
shifted reference being then expended, and wherein: the combining means combine the scattered 
probe beam with the expanded frequency shifted reference beam to obtain an heterodyne optical 
fringe signal, the heterodyne optical fringe signal being received by the receiving means; the 
circuitry means comprise demodulation means for processing for each channel the heterodyne 
electrical signals through demodulation by removing the frequency shift using standard 
heterodyne demodulation techniques, the output signal obtained by summing the processed 
signals being proportional to the displacement of the surface, in combination with the rest of the 
limitations of claim 16. 

Any inquiry concerning this conmiunication or earlier conmiunications from the 
examiner should be directed to PATRICK J. CONNOLLY whose telephone number is (571)272- 
2412. The examiner can normally be reached on 9:00 am - 7:00 pm Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on 571.272.2800 ext. 77. The fax phone 
number for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from tlie Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Patrick J Connolly/ 

Primary Examiner, Art Unit 2877 



